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(54) FLASH MEMORY TESTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To 
analyze and display a distribution 
state by judging whether a flash 
memory is defective or not and 
measuring number of times of data 
writing for each address until the 
writing is successful. 
SOLUTION: An address signal, test 
pattern signal and control signal are 
respectively given from a test 
processor 1 1 f timing generator 1 2 
and a pattern generator 13 and a 
drier 1 5. Its response signal is 
compared with an expected value by 
a logic comparator 1 7 via a 
comparator 1 6, and match or 
mismatch is detected. Number of 
times of writing till the match is 
measured by a fail counter 22, and 

stored in a fail memory 1 8. When measurements of all the addresses are 
finished, information of the memory 1 8 is transferred to a DISK, analyzed 
by a previously prepared display processing program, and a distribution 
state of number of times of writing is displayed in various format on X-Y 
coordinates axes on a display unit. 
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umm i ] m®.i&m.z®m?&"rx bro* y-y- 

( 1 1 ) k 94 5 y?*?6£*§ (12) k^-y&^SI 

( 1 3 ) twm.m$s ( 1 4 > k ( 1 5> 

VAV-^ (16) j:ltfUt*»l < 1 7 ) fc7x4 ;M 
^E'J (18) kV-? • Xf-ya>EWS ( 20 ) k . 

^jneiffiD isk (2i) tz^h^mwmmti 

*H*t;<4 -XM UT ( 5 ) <0R-T H>Xf<0S#a 
SriHRU *«9§tRfli*7x>f flo** 
'J (18) x.4 (22) k„ 

^x-f^t'j (is) comfeT-'-fizm-Jz. ± 

IBM U T ( 5 ) <?) 7 x ; n*CE^ L<ti-f- -/ TJUffiTS-T 
(20) t \ 

s. 

*Mzttth7? vis*.**: 'J Off <bo#fif*ftC*3V-> 

r, 

ftfw&^x^A^^y? (22) fc. 

f^x-m^vy* (2 2) #ftf&L7t#£a^lI]gSc-r 
-fmz^mt^V-ZMzttfc-t&y x-r ;Mt'J ( l 
8) eaici&ifrf steals . . •. 

fuexit^^x^^^u (is) ^m^a^ma-r- 

W±^*ffitTV^ ^ k 7 5 -y a j< ^ U 

mmx-mm-? zztzftmb-tz 1 . m#jb 2 is 

ttcO^^-y^jL^^DKi^ta. 
[000 1] 

[ *BB<oKf hmhftm ] c: «%9J(i7 9 y if * * ^ 'J 

(Flash Memory) 0&5£¥i]5&t-5> kftiCs 
^ 'J OYT VUX&CDT-9 : g%&&-&tih&X'(0®%i$: 

[0002] 



b'.y bW&& Xli7*a y ^Jjt&TiH* u s##a*# 

^Rin^saii^riB^iifMtxt'JT. 7-'- 

— F) » f la^'J^r'f • K trom • < 
'J y r A • * - H ) . jB*^- H . *<Z)fl&-ii0)*W£fc 

AA—7>v (we) mmzxowz&ttztizivmffl 

^fk LT#ffliffi^i#*r$\ x-^^k^UaLTfc 
o^Tt|Bl«!-C*)S. 

[0003] tZ?>X\ yvvz/P.X^Vli.ZcDWs. 

f^tf- 9 s # &***j*siw- & fc MS *r ^ . * i "C . 

a?»«a» H» S ii» Miff Sr » "3 «$" *> « . < # 

&*fcJfcE(r*-4*T<0l»JR (WT r##a^0^j kt> 
) H«WM*7 9-y^jL^=E"J (tlT r MUTj k<^ 

a ) oa^Pia<7>M u t t> r Yvxmzwk 

[0004 ] Sl4^*«079-y ^x^^uiSKisa^ 

ffi{B6|l|^S-f". EWS ( 7-? • Xf-ya y) 1 0#> 

r- ^fi^ogSJ- fid. 9-1 5 y ^JfcffeS 1 2 tig 
B<7):M 5 y^'S-BX^^^^o -y^ ■ ^-f ;y/flf 
iJfctLT^-^^Sl 3. 4^S 

9-y%$L$sl 3liMUT5fc#£&{W«HI-f-CS0lU 
{fWE (5^f h-f ^-7*;U) <t-^. SySk^^-yfi-^-T 
PD, T r-'PXff^-ADRS^. MHltlttS 1 7 i 
■SRB#ffl^^-y^s 7x-f;Mt!J18t4i.STF 

[000 5] «JgS^Sl 4l±;N';S'->-f6£tSl 3^4, 

1 5Sr^TMUT5(C— MU 
T 5 *> <7)^fi#«± . 3y;-!l/-^l6 TWE Jt$ $ 

att«»l 7T'Jirj ynv- ^ 1 6a»S><oS£i»££^:? 
-yk^-^f^Sl 3*^^8B#ffi^^->kS:lft 
aik!i5LT-gc ^-gc*^m§n. 7x>(Wt l Ji 

8t^ft-^^fs^-ri>. i sti, 
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O 4 9 V -y f - Lfc T F fcli W E w«ihfi-^/w E fl 
m:fam&M%s 1 4 IZ^-tX %<r>T F WX<?)flS# ii* 
KBfcUMWIUiU fcofficOTFl^CcRETRYcoSI 

t47KI/^ { PASS (— S : V-y-f-) SkMF 

&«ottffflBfc#ff*-*. 7* 
-Ol^^y 1 8J2K1£U MUT54>a5WJgfcfr3. 

[0006] ews i oTii. ^rvuxizm&m&t 
■C<o»*a*ttBl*4T-jfc«fc:. 7x-f /k**»J 1 8co 
■ J<A. fXb7o-b7tl 1 £*£T. IS 

a { . Witrtr-y F-?-y7'3urt\ ^imi««r#r f i^x 

[00 07] 05t±7 5-y ^i^ycO#£&^l5Sf|co 

5 (A) «. IBBl0S»143&»4>MUT5fc:4-i6il& 

3 cxOSft* 9 . ( a ) <OT F b-Xfl^ A DRStM. 
UT5COTFl^#fii5££ix£. (b)' coi&Wfi^cs 
ttiWE F • m^tfmtztl. WE*' 

□ -<ot^t:7/f -f 7* (##5i^tg) fcLT^'fc. 
( c ) cr>WM> yim^T PDCIi. -r - ? 
5M£*X. my>{C7*0^9A • -by F T y 7" • ^E-FCOH 
-7>F^5M07'a^7A • ^-FtcfS^-ri.. friz. T 
-^SMSSMLT (a) OTFU-XICt-'- 

mz, cio»#a*T— ^srflM*^**^^^ • 

^ij7r-( -t-KCU ^'Jft^corjyFu— 7«: 

k *>Jfc**fr 3 . -Sc L&l **&fc»4M U T 5 fr^rn 

• 7x4;Uffi^A*atfj£:ft.&co-e. icOTFPX 

i7h'l/XC9^t. d<0— JIcORj-ftSr^Oait^-t 
[ 0 0 0 8 ] II 5 ( B ) ti±IE<0*S jX^l^cO^ll 

r*4. as. iiio»*»*iSib«»?-t , £TKi';*fc: 

o^T k (±IS 9£v<0T\ 20 SI^coiSIM;: 
fcVvtt>|i]fiS<OTFU* • •y-'ir>MzX r )WMmzm. 
^TUm&'ftO. X, 7 7-y^i^^'J-CtiK^T-^ 
co## &*£jfc5& t T ^ h T F l/* tco v>T (4HS £ a 
^Sr^ToT(±=5r^=5rvM±«k$ixTV^. fit. 150 
^-C'^IS^^SrtS^tTV^&^x^^^'J 18£# 
LT . BE^* LT v -> S T F 1/^. fco ti^fiJS 

[0 0 09] 05 ( B ) tcoWCMUWcKW*-*. 
3^KB«Oll!tt£3fc 0 , S 1 Xf-/7TRETRYS: 



ltt7 F L. S 2^f 'V7TADDRE S S S: 0(C-b 
•y Ff&. »:tPROGRAM^ (S3) . oiOf 
# &*»*a»fcWBi U no T&ixtr Ji* P R O G 
RAM (S4) . ^tbLT-'-^kXB^fflr-^tb^co 
VERI FY (S5) ifro. S3tyesT'?)illf7 
x-OU^'J 18*^(Oft-^T'WESr-7X^-byFLS 

L (S7) . &+T'&ft«:TFUX#-if$:+ 1 (S8) 
LT^OjR-T. &*T'J>-S>k. ^tWfliiA^TL 
fc*>lr¥«J5gL (S9) . n oCOi§-&tf2RE TR Y#$ 
JgflA^JBrL (SI 0) . 5iLTV^Vtffc£-fctiRE 

tryj+ i (.sin LTi^o>i-r. ##s^*rrx 

(iRETRY^MAXMSr&k. EWS 1 0ii7x-f 
^t'Jl ScOt 1 -? £15E*tii L ( S 1 2 ) , £TcOt- 
^tfPASSUO^rt^JBJiL (S 1 3) . y e s(± 
AiftfcU noliWkUv*. 
[00 10] 

[f6W<^L«J:3k-r-S»ISBi] 7?75/a>t'JOft 
5¥4»lfco\ ^ l2:f£#coi5S®^HT5E#-C'£> & . L^L 
3rA*^. 7 5y^^*yii##8S^1iS&t^ftL# 

ja*^yT*>i><o-e£##*>'5. x— rcomzs&fzjm 

S k i<07 9 >y v-i^< t 'J COfiBfflfi^^tg^-t^ • 

[ooii] ■r<or-^<o»*»i™g*S:«E*-^s 

A4ik*<*)*>-5T&Jt. ico^BJti. i COSES- jE^ 
U 77-y^^.^ ; &ycO'7xM|aP§TSL<(if-yrS 
pgT'ffl^r <OT F V-Xfcfctt jC^MteW* 4 T'CO 
•^ii^HJi&S-H-aiJU ?H»5!iSLT'?-co^«iJlSr 
X, Yffi^W®H«*LTfflfflt. fco^^iJi*^- 

k -t 6 1> <ot-J> S . 

[00 12] 79 y^a^ ;: eycO«#a ! ^* < fiE*-^l>4 

■cco«#a^niia:cofe)— ttti. Mitro-b^tfcttsip 
I<0«g-14k*BIWU Ccofej-1x*>'bllffl±<0^h#l' 
^^Sr^J-fS k t>T-# . 7 y 

^A^ ; Eyc0^t#«f-r-k^fgk#i.<bixS. -3 
iO.icO^Bflli^^-y^j.^^ycO^SS: WJW t R 
B#tc. gatro-txfcfctt&JPXtO^;— 1i<0¥iJBIf«: L, 
Ht* ^co5E^S:^-ti>-r-^ *ffi&th ? y v 

[00 13] 

t=^co51BJ{i5t-flta!lco#JiIkLT. WifcTVVX* 

K-mftZ&V&l. Ve r i f y OK.-?£9##& 
«. ^ T'Xli^S^ £*D3ft4 TO** ii^- 
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g^&^B^ftgtr^x^U^y^lfclt 

[ 0 0 1 4 ] £T K^X£T-<OS£&*ttf£**i&T-f S 

*tX? ■ /<XRt/:f-xbTa-t ^imx^mm 
liCOD I SKlCteiM-ra. D I SK(CiiBtfc:.k&?>7x 

tfmffiztixa*). cpu inmthv-? 

mmtfmi*ztL& t ews«c p uim-hizmmmwi 
no. 

[00 1 5] MffiWm*. ttKH^x^yMftUMUT 

0, Mi»f#THP>^*«0«*a*liIRjWBc*fc:J:'J. 
ttltt£ J) & v ^iftHfl t J: 0 SUkSs ic^-t & J: 5 

4. 

[00 16] 

[ fttynrnmnrnm ) ftmnmrnomm zmmmiz^ 

£0fltj£lS£. H2tC7-^ - Xf-i/aVEWS 2 0<7) 
2t^2s tcflij^fl-S —mco^m £ . 121 3 Z <T)¥Wlc?> 

te«|HJ-:flF^£f«~. 

[0017] 5 l c-r!!)^8riixl51T'J>'-&12I3 HOV^TIKBJ 

Sii*»ttfc«l i T3-£. ,r<Otbf££:£T r-'l^fcrowc 
*irf * . IHHoPHttfc iO, WCS2 0Xf7Tt' 
7H1/XADDK0H7M. ^V^S2 1T'*^y 
?CONTfclH7 r-"f 6. *^1££«§2>*.'iM£fc 
A 1 ?. S 2 20 write programTx— ^SrS^ji^, S 
2 3<0 data read"C«&»^f-**tt*iBU S2 
4 0 verify 0K?"C##a^T— ^fcSK^ttlL-r— 

[0018] ^-ScT'fciltf S 2 5 •> f * ffcWfcfc 



aftfflT* •&*>£¥> IK L . noT'A l.kS2 6T'*')y^ 
ffl*+lU StfS2 2^*&*IMlMHft'JiB-*-. s 
2 4C0 verify OK? *>£HttS 2 50 C0NT=MAX? y 
est'J>&t S2 7T'-?"^^y^<iSr7x-fy^ : E'J 1 
8 IZim £ . S 2 8 XT V WXtf&fcffift^ft* 
SrWBJfU noT'J>.g>fc S 2 9T'7 KU*ffi£+ 1 U H 
VS2 l-C^^^ttt lfc-fe? bU <>:WH1/Xt 

#&&k S 2 8T' yes fcfc 4 

[ o o i 9 1 hi i fcLijatotMPfcfi*** £ 
mmmoffii&mx'h h . h 4 okqi t 4 w 

7tl li:, .I?>3!H<0:£fl«D*M $>^£flX&:5M 5 
y^m.® 12k, tttW*?^ XMUT5 fcflMfr*"* 
T H U*fg^ A D R S t mW - yit^-T PDt ®M 

imc scoimzmmm^zmi-r 1 

3fc, ;^^-yJE±Sl 3*^<0ADRS. TP D 

Si^c s<7)«-fi^£jftj^^lS l 4 tfx hfi-t^tc 

gJEU h'5-^^'l 5£igrMUT5tC^-^, MUT 5 
<0JC!SF«-9*3W<U-^ 1 6£*ITf&JIit«85l 7tC 

[0020] ikmtmss 1 7«±m ut 5 a»fc*MtaHt# 

T-SC • ^— ScSr^tB LT7x-fWt'J18 JceiS-r 
4. ^-gc^t^Wi, 3*>4>|h|-7* 

KP^fcSiflKif -c^-^e-^T P D k W»«-*C S t 

&MUT5fc:6SiSU, -*r&4T"XU*ydi3eilHR4 

2 2(±«#a^ESt^i+Si-r.i». 

[0 02 1 ] ^x-f/^^^Hiro^AtCioTC 
PUTtr-jTfciv^ iS^Bt^S:ff3{c(i7x^;u* 

|a]-Th'L'X-C'llH]S<?)S#a^^* > 'i> verify OK. 
o* •J-a-r&4t«L<«fc*:ajfelII»i-cy-h«r 

•> V h i wx i> , 111 -Ci*ttttS9P» 1 4 s&» t f)$IJffll 
f8*CS*tl«r4J:dfc:L.TV^&3!(«, tasibKfSl 7 

L. ^^^-y^H«0 write programO^SS: £ ttlfc L 
#4kJ:V\ Z.<r>?3.4)VWs9 2 2^ltStffl£7x 

[0022] 7i^Mt'J 18MJft9UttHtl 7*»<^ 
-afi^£S(tl.k, v^-Vf64»l 3H-7 y-f-7 7 
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•y F fl-t£fci* L , - yH£2s 1 3 TiiT H V 

7D-t y-tf- 1 1 ^gT^ftfaigSD ISK21 (cSkjM 
■th. 

[0023] D1SK2 llcii. fU^yUiSrfi^ 
4-3: < £ i> 1 oU±coMiir a ^7 A*<* * •) § fiT *5 

7' W5i 



3 mar o»'?a 



[0025] 5fr**tttf>fc:» ®^M«7n/7^(0fii 
T^fMft^T-^ • 7t4 /NOfftSSrfrd. <2>x 

KUlffiH'J h7^f-^7r'f;WMS:ff3. #£7 
x 4 'J 1 8*^«7)ffiHi* 4 'lK3M?ixafc. <3>U t-9 

"7 v 7'£ ^ L , ®v -y 7*7 r -f ;Mf $8IUMUl7'u 
4 9 7 r -f ?B£_tfE<7) 'J h v A -7 •y'7Wl(I 
[00 26] Z cr,m^CO—m^M 2 ^tk^". H2 (A) 

tgficT Kl/X<0^#tefc&^{if-y7-45k:«l 
^ie-§^fet'*^;-C-# £ . 3 »7C<7)^^7 7 T** L 
Tt-fcU. 02 (B) {4'7xA^*5»t'&«-f--y7*45<Of- 

^ULT^L^a'^-^^U^h^^JT'*?.. 02 
(C) (±#^-y7HC*@LT. f-y7V)X, YffiiUiK 

[0027] ±>&<D& 0 UlSlffl^cOL 
iHilM ? W^fisZl-ffl LX ; ±fE<D*^2s£3t^ L 



0. 7x^/Mt'J 1 8 kieislt^&x- 

tL|)i:i:*>^fc|)V^iV-^ • Xf- i^3>EWS2 0 
*^«0t^lc<J: 0 s EWS20coCPUfctS|s]LT3!aS 
Zmti-tZ. D I SK2 l^=2«iI£i^Tv^.g>^^uI7•^7' 
7A^9lfi?lJ£•^ll^;:jFf-. z<7)i&iz. MkTV^xwirc 
mz&z-f$.*h£X'<7>®&<7)m?<m.. &>JMi&iPP*Dfii£ 
jftrt&awra yy a t,mmz fix . 

[0024] 



[0028] ±izmm<r>mmx\&m 1 nft7i-(^ 

X-mW LX V WWlZ X 0 7 x 4 IV ^ * l» 1 8 f*!?) 

xi>&\*\ 

[0029] JJBW*<0»»Tti^r H U^* L< J4iB 

^-t-skhot f i/xwif hr>% %ffiBmxmw tx 
^tztf. mmzx 9&B$rar : £'?xM(bsvw±i-7--y7- 

• 5 >-7-7*8IW]ffl - «4b 3 it 

iSISTH^^.O^Sa^-rSi:* 1 . 2<7)N»m(acO*Wl 
THUXSr«!iS-t-S>#ai:A>. BfrS^ * U 7*o -y ^ #fi 

[0030] 



?«7*e3S77YA. ftJSIi8>»>f 



T--97r-/»<7)tt«l»«^ 
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LT\ •> x y n#{3*> ft if *<i^- y 7*JiMa-c« # ji^SfJ^ 

5 -y S'jl.X* 'J I CeD#£j&*/}ite- , M ?>l"*> 
»#^^^ J ffl5gtTfc , ?. *<0*Nfr£ J iWft<ri:i>T'# 

[ 0 0 3 1 ] % 777va^ ; t'!) <»>»J§7"0-fe X<7) 
jDI*«6(caBELT. RSrft*&-e«>|SiJ:*BiW-£fc 
fciO. JK*«*ft*3li*fc0ft£i:a t T*ft. i-) 
T . d oftWlttfiJWfc:** ft MX £ ft . 

[121] *«B*»-5t»W«0««E|-CA ft . 

T'fcft. 

[H3 3 0 1 0«(R«ttJttftlW^5— «<08BlHIT* 



ft. 

t H4 1 tt#WO«JSB-C* ft . 

[1215 3 H4«Wfc«»tftlW^Caw5atfiB"C*«. 

5 MUT (ttBHi^^'yya^ty ) 
10.20 EWS (7-; ^f-ya» 
1 1 f^hT'atvt 
12 MSy/M* 

i3 

1 4 %Bmm& 

15 

16 3yAV-^ 

1 7 

18 ^x'f/Wt'J 

2 1 DISK (sfcgSiEttS) 
22 1 



[013 




[H4] 



7- DM 



cs 



3k 



cs 



APRS 





♦J 


















V^I6 





is rvir 
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[132] 




4B 




IK* 




hin 




HEANS 


16 
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C 



JZ 
AD0= 
ADD* 1 



S29 



I 



[03] 

ZD 



ADD=0 

3 



r 



S20 



C0NT=1 ") >~S21 



write program } >-S22 
■ S23 



data read 




CONT{fl£:>i<0> 
il«l8fco-r 




•S27 



S28 



^-S26 



C0NT= 
CONT+1 




yes 
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[05] 



(A) 
a:ADRS X 



ADDRESS 



ADDRESS+1 



b:w E ~i_n_ru 



i_n_n_r 




( B) 



c 



Mi? ) 
T 



RETRV=1 



■St 
■S2 



yes 


WE 







RETRY= 

RETRV+1 
i 
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